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The extracellular neutral proteinase gene nprE, alkaline proteinase gene aprE, 
and serine proteinase gene epr were sequentially mutated in B. subtilis. 
Site-specific mutagenesis was used in isolation of the triple mutant which 
produced .apprx.1% of extracellular proteinase of the wild- type. 
Construction of a Bacillus subtilis mutant -deficient 
in three extracellular proteases 
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AB A B. subtilis strain with decreased extracellular protease 
activity is produced by inserting a Bacillus gene for 
stimulation of extracellular protease levels into the genomic 
DNA of a strain which already displays reduced extracellular, 
protease activity. The extracellular protease activity 
is thereby reduced still further. This strain is used for high-level 
production of proteins, e.g. human growth hormone. B. subtilis MT-400, a 
strain deficient in neutral and alkaline extracellular 
proteases, was transformed with pNP181, a plasmid containing a gene 
which stimulates level of extracellular proteases. Strain 
MT-430, in which the gene had been integrated into the B. subtilis genome, 
was isolated. A plasmid containing the human growth hormone gene inserted 
into the neutral extracellular protease gene of B. 

amyloliquef aciens (phGH427) was prepared Strain MT-430 transformed with 
this plasmid produced 205 mg growth hormone/L culture. 
TI Bacillus subtilis mutants with decreased extracellular protease activity, 
and protein manufacture and secretion with these strains 
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AB Mutated subtilisin having improved pH and thermal stability useful in 

washing composition formulation is provided where the sequence Asn-Gly in the 

enzyme is altered by deletion, or replacement with another amino acid, of 

one or both of the residues. Plasmids pAMB113 and pAMB301 were 

constructed containing a mutated (by site-specific mutagenesis) 

Bacillus subtilis aprA gene (where the asparagine in position 218 

is replaced with serine) for transformation of, or integration into the 

chromosome of, a B. subtilis mutant deficient in secreting 

proteases other than the recombinant subtilisin. The recombinant 

subtilisin showed ^3 -fold increase in stability at pH 10 and also 

at 60°. 

TI Production by recombinant DNA techniques of thermo- and pH- stable 
subtilisin analogs 
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ivities. This process provides a ready source of 
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Carbonyl hydrolase genes of Bacillus subtilis and B. 

anyloliquef aciens are cloned and expressed, optionally after mutagenesis, 
in appropriate host cells, e.g. protease-de£icient B. 

subtilis. B. subtilis subtilisin and neutral metalloproteinase genes and 
B. amyloliquef aciens subtilisin gene were cloned. The B. 

amyloliquef aciens gene was mutated and expressed in B. subtilis to produce 
subtilisins with altered substrate specificity, oxidation stability, and/or 
pH activity profile. These enzymes are useful in detergent compns . B. 
subtilis mutants lacking functional subtilisin and neutral 
proteinase genes were prepared 

Recombinant manufacture of prokaryotic carbonyl hydrolases for use in 
detergents 
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), 53(2), 379-84 
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AB Strains of B. subtilis were constructed which produced very low levels of 
extracellular proteases. These strains carried insertion or deletion 
mutations in the subtilisin [9014-01-1] structural gene (apr) which were 
constructed in vitro by using the cloned gene. The methods used to 
construct the mutations involved the use of plasmid vector which allowed 
the selection of chromosomal integrates and their subsequent excision by 
homologous recombination to effect replacement of the chromosomal apr gene 
by a derivative carrying an inactivating insert with a selectable marker (a 
cat gene conferring chloramphenicol resistance) . The strains produced no 
subtilisin, no detectable extracellular metalloprotease activity, and 
residual extracellular serine protease levels as low as 0.5% of that of 
the standard strain from which they were derived. The strains proved to be 
superior host strains for the production of staphylococcal protein A, 
accumulating higher levels of intact protein than do previously available 
B. subtilis strains. 

TI Protease-def icient Bacillus subtilis host 

strains for production of staphylococcal protein A 



